Towards understanding the extreme radiation resistance of Ustilago maydis.
Ustilago maydis is a phytopathogenic fungus exhibiting extreme resistance to UV and ionizing radiation. The molecular mechanisms underlying this resistance are as yet unknown. The recently determined genome sequence was examined for clues to the radiation resistance, focusing on proteins in homologous recombination, but there was little that was unusual about them. Furthermore, by comparison, its recombinational repair system seems to be only minimally related to the extended synthesis-dependent DNA strand-annealing system of Deinococcus radiodurans. Thus, consideration should be given to the possibility that incremental structural changes in repair proteins or their elevated expression are the basis for the extreme radiation resistance in U. maydis. Evolution of a system enabling the survival of U. maydis under such conditions could be a secondary consequence of adaptation to an environment of continual genotoxic stress encountered in its habitat.